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EXECUTIVE SUMMARY

first recorded landings in 1889. Southern flounder supports one of the largest sind mo
valuable commercial fisheries in North Carolina and accounts for approximately 99% of
the Atlantic coast commercial southern flounder landiftgcreationally, southern floundar
North Carolina has been the most targeted speci€Ofof the last 3Qears. The North Carolina
recreational southern flounder fishery ranks second on the east coast for aadiest more
releasethan any other state.

North Carolinadés southern flounder resour ce

The 2019 coaswide stock assessment, including data through 2017, determined the southern
flounder stok is overfished and overfishing is occurring. North Carolina law requires management
action to end overfishing withitwo years. Recovery of the stock from an overfished condition
must occur within 10 years and provide at least a 50% probability of sdicrestedatethe plan

is adoptedRebuilding of this stock in X@ears requires a minimuneduction of 52% in total
annual removals by weight for both the commercial and recreational fisheries based on 2017
harvest (landings and dead discards). Amendrddutther refines and builds on action taken in
Amendment 2, which adopted a more conservative 72% reduction for the fisheries to help ensure
the statutory requirements for rebuilding the southern flounder stock, described above, are met
Management stragies implemented through Amendment 3 will not restart the time requirements
setin Amendment 2 as approved in August 2019, that are necessary to meet the statutory mandates.

The goal of Amendment 3 is to manage the southern flounder fishery to achedirsustining
population that provides sustainable harvest using sctess®ed decisiomaking processes. The
objectives to achieve this goal include: maintain/restore the southern flounder spawning stock with
expansion of age structure and abundancedwent overfishing; restore, enhance, and protect
habitat and environmental quality; monitor and manage the southern flounder fishery and its
ecosystem impacts; promote stewardship of the resource through outreach and interjurisdictional
cooperation; andrpmote the restoration, enhancement, and protection of habitat consistent with
the Coastal Habitat Protection Plan (CHPP).

To meet statutory requirements to achieve a-sedfaining southern flounder population,
sustainable harvest is addressed inRNHE® to ensure the loAgrm viability of the commercial

and recreational fisheries. Other issues in the plan include increased recreational access, inlet
corridors, adaptive managemgsector allocations, slot limits, and phasing out anchored-large
mesh gl nets from the North Carolina southern flounder fishery. Spegiaoagement measures
selected by the NCMF€@r each issue are as follows:

1) Sustainable Harvest:
Selectedjuantifiable management measures for recovering the stock are:
1 implementation oh commercial quota allocated between mobile gears and pound
nets where the stateds mobile commerci al
existing Incidental Take Permit (ITP) boundary line for management uiiiisaBd




2)

3)

t he stateds gdivided idtothreetareds,icansistent withiAmendment
2;

1 maintain 72% reduction and current sallocation for the pound net fishewith
direction from the North Carolina Marine Fisheries Commission (NCMFC) as
foll ows: Al n 20 2 4nis setdo starh tadivisidnwilf groviden  a |
recommendations to the NCMFC on approaches to maintaining a sustainable sub
allocation for the commercial pound net fishery, as needed based on the economic
and biotic con@ndti ons at that ti meo

1 implement a single season for the recreational gig and-&Godkne fisheries to
constrain them to an annual quota.

These management measures in conjunction with accountability measures that will better
maintain flounder harvest to the overall quota esgmated to result in a 72% harvest
reduction from the 2017 harvest value.

Selectechon-quantifiable management measures include:

1 the use of trip limits specifically for pound nets and gigs to allow limited harvest
within the quota after reaching the/i s i mitlabcksure threshold;

1 areduction in the recreational bag limit to one fish per person per day; and

1 prohibit the use of Recreational Commercial Gear License (RCGL) gear for the
harvest of southern flounder.

These management measures, winlehaving measurable reductions, could help improve
the condition of the southern flounder stock and provide tools for meeting management
targets.

Additionally, a resolution was passed that the NCMFC recognizes that there may need to
be consideration of moratorium if there are continued excesses in the allowable catch of
flounder in both sectors.

Increased Recreational Access by Managing Southern Flounder Separately from other
Flounder Species:

Theselectednanagement measures include:

1 onefish ocellded flounder bag limit during MarchilApril 15 for hookandline
in ocean waters only

1 onefish any flounder bag limit during the southern flounder season.
These measures increase recreational access to summer and Gulf flounder while
maintaining the hamst reductions in the southern flounder fishery. The earliest this spring
season could occur is 2023 as summer flounder management conservation equivalency is
needed from the Atlantic States Marine Fisheries Commission (ASMFC) ardtiittic
Fishery Mangement Council (MAFMC). Any harvest of southern flounder in this early
season will impact the length of the fall southern flounder season.
Inlet Corridors:
Theselectednanagement strategy is to not implement inlet corridors for southern flounder
at this time. Landings and tagging data have not identified inlets as areas of increased
exploitation for southern flounder, and research is being conducted to provide atiditiona
information about southern flounder inlet use.




4) Adaptive Management:
The selectednanagement strategy is to adopt the adaptive management framework based
on the approved peeeviewed stock assessmenmplementation of an adaptive
management strategy for the North Carolina southern flounder fishery provides flexibility
for maintaining the total allowable landings. The framework allows for additional
protections for the fishery while ensuring future sustainability.

5) Sector Allocations in the Southern Flounder Fishery:
At the Nov. 2020 business meeting, the NCMFC requested analysis@ivrecreational
and commercial allocation percentages. In March 2021, the NCMFC voted on and
approved sector allocations of 70/30 commercial to recreational for 2021 and 2022 and
shifting to 60/40 for 2023, and 50/50 parity beginning in 2024.
Based onrecognition of a series of coincident concerns specific to the initial steps in
rebuilding the southern flounder fishery, tNEMFC voted in Feb. 2022 to delay the
transition to 50/50 parity by two years (time for at least one cycle of larval to female
matrity). The selected allocations will be 70/30 for 2023 and 2024, 60/40 for 2025, and
50/50 parity starting in 2026.

6) Implementing a Slot Limit in the Southern Flounder Fishery:
The impacts of harvest size slot limits at various sizes in the recreatmuiabhdline
southern flounder fishery were examined. The selected management measure is not to
implement a slot limit and maintain the-ikieh total length (TL) minimum size.

7) Phasing Out Larg&lesh Gill Nets in the North Carolina Southern Flounder Fisher
The selectedhanagement strategy is to continue to allow anchored-taegh gill nets to
harvest southern flounder in the North Carolina southern flounder fishery. The issue to
phase out largenesh gill nets by the end of the current sea turtle ITEOR8 originated
from a request by the NCMFC. Sustainable harvest in the southern flounder commercial
fishery can be achieved with or without the use of anchored-maegh gill nets.

The NCMFC adopted Amendment 3 to tidorth Carolina Southern Flounder Bhery
Management Plan on May 26, 202the NCDMF will implement management measures as
selectedunder Amendment 3 and directed by the NCMFC.




INTRODUCTION

(Amendment 2) was approved by tH€MFC in August 2019 and implementadeduction

in fishing mortality in the commercial and recreational fisheries to a level that ends
oveffishing within two years and allows tispawning stock biomag§SB) to increase between
the threshold and the target within 10 yealss was accomplisheda targeted reductions 62%
in total removals in 2019 art?% beginning in 2020Nhile the mininum statutoryrequirement
to meet the rebuilding threshold was a 52% reduction, management actions approved through
Amendment 2 exceeded the minimtonincrease the probability of successfully rebuilding this
important recreational and commercial resoufgeendment 2 followed a peer review workshop
evaluating the 2018 coasftide stock assessmefur southern flounderAt the end of the peer
review workshop, the Southern Flounder Review Panel accepted the-perleah of theAge
Structured Assessment Pragr ASAP) model presented at theviewworkshop as a valid basis
of management for at least the next five years, with the expectation that the model will be updated
with data through 2017 to provide the best, most up to dstenate of stock status for
management. Results of ti#919 update indicate the stock is overfished and overfishing is
occurring(Flowers et al. 2019Analyses were conducted to estimate projections of reductions to
fishing mortalitythat isnecessary to end overfishing and to determine which reductions would be
necessary to rebuild the spawning stock biomass and end the overfished status.

This is Amendment 3 to the N.C. Southern Flounder FMP. The last review of the plan

Amendment 2 was expedited to begin rebuilding
the stock immediatelyDue to the shortened time
frame fa development, Amendment 2
incorporated a seasonal approath meet
reductions whiledeferring more complex and
comprehensive management strategiesbe
developedin Amendment 3In Amendment 3,
the management strateg have beeunpdated to
include a qutabased fishery with
accountability measurésr both the commercial
and recreational sectorbased on delayed
allocation changescommercial gear suballocations, commercial trip limits, reductions in
recreational bag limits, prohibiting recreational ¢oercial gear license holders from harvesting
southern flounder, increased recreational actesaighspringocellated flounder seaspand
adaptive managemernithesestrategies wilbe implemented throughe Directorss proclamation
authority following theadaptive management framewattopted by thiplan.

The originalFMP, AmendmentsSupplementsannual FMP updateand stock assessments are
availableon theNCDMF Fishery Management Planglpage

MANAGEMENT AUTHORITY

All management authority for the North Carolisauthern flounder fishery is vested in the State
of North Carolina. The NCMFC adaptules and policies and implements management measures
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https://deq.nc.gov/about/divisions/marine-fisheries/public-information-and-education/managing-fisheries/fmp

for the southern flounder fisheM¥hile sole management authority of southern flounder rests with
the statein North Carolina recreational flounder management is by an aggregate of three species
[southern, summerR. dentatuy, and Gulf P. albiguta) flounders]. Thereforethe st at e 6 s
management asouthern floundeis also impacted in the ocean by {heat ASMFC/ MAFMC
Summer FloundeiScup andBlack Sea BasBMP. Thisimpacts southern flounder management

in ocean waters off North Carolina with ASMFC impacting the state waters and MAFMC
impacting the federdtconomic Exclusion Zon&eg2) waters. Approval of changes by ASMFC

may not berequired if the changes are expecte be more restrictive than the management
measures already approved by ASMFC. Changes to the summer flounder fishery in EEZ waters
off North Carolina may be impacted by the MAFMC aNdtional Marine Fisheries Service
(NMFS) until conservation equivaleras are approved by NMFS.

GOAL AND OBJECTIVES

Manage the southern flounder fishery to achieve assmifaining population that provides
sustainable harvest using sciett@sed decisiemaking processes. The following objectives will
be used to achieve thgoal

1. Implement management strategies within North Carolina and encourage interjurisdictional
management strategies that maintain/restore the southern flounder spawning stock with
expansion of age structure of the stock and adequate abundance to @vexfesiting.

2. Restore, enhance, and protect habitat and environmental quality necessary to maintain or
increase growth, survival, and reproduction of the southern flounder population.

3. Use biological, environmental, habitat, fishery, social, and economi& rke#ded to
effectively monitor and manage the southern flounder fishery and its ecosystem impacts.

4. Promote stewardship of the resource through increased public outreach and
interjurisdictional cooperation throughout the species range regarding the atatus
management of the southern flounder fishery, including practices that minimize bycatch
and discard mortality.

5. Promote the restoration, enhancement, and protection of habitat and environmental quality
in a manner consistent with the Coastal Habitateetmn Plan.

DESCRIPTION OF THE STOCK

BIOLOGICAL PROFILE

Physical Description

Southern flounder exhibit a unique body type compared to most other fish species, belonging to a
subgroup known aftatfishes.While most fish species are bilaterally symmetrical and have body
parts equally distributed on each side of their body, flafstties, including southern flounder,
possess both eyes on one side of the body and are considered to lack symmetry. Newly hatched
southern flounder larvae have bilateral symmetry but after currents carry them into the estuaries
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Figure 1.Stages of the summer

flounder Paralichthys dentatus.

(A) Hatched yolksac larva. (B)
Pre transformation larva before
eye migration(C) beginning of
eye migration. (D) Miestage (E)
Climax, right eye has migrated
over the dorsal midline. (F) Young
juvenile. Left column shows the
eye migration across the skull;
migrating right eye is shaded in
gray. Righ column shows whole
body changes. Image originally
printed in Martinez and Bolker
2003

they, like other lefteyed flounder €.g, summer
flounder),undergo metamorphosis (Figure Arancis
and Turingan 20Q8&chreiber 2013

Due to this metamorphosis, southern flounder are
known to be fAleft handedo be
and the eysside of the flounder is the left sidedniels

2000. Southern flounder also exhibit a unique pattern

of pigmentation where ;the fit
contrasting with the white coloration typical of the
Abottomo side. Southern f1l ot
dwellers and can use the dark pigmentaiionthe

Aitopd side to blend into the
from predators and ambush préyrjvillaga and Baltz

1999.

Distribution

Southern flounder are wideldistributed along the
United StategBlandon et al. 2001)In the Atlantic
Ocean, southern flounder reside in coastabitats
from North Carolina to Cape Canaveral, Florida. A
small number of southern flounder have been observed
north of North Carolina. In the Gulf of Mexico,
southern flounder can be found from northern Mexico
to Tampa, Florida. Genetic studies havegatkd there

is little to no movement of southern flounder between
the Gulf of Mexico and Atlantic Ocean as the
peninsula of Florida acts as an ecological barrier
(Blandon et al. 2001; Anderson and Karel 2012,
Midway et al.2014)

Tagging studies show thatndividual southern
flounder are capable of undergoing movements from
North Carolina tdhe east coast ¢florida (Craig et al.
2015; Loeffler et al. 2019)Additionally, genetic
studies indicate that individuals from North Carolina
to Florida are capable of spawning together and that
the AtlanticOcean population is well mixgdlVang et

al. 2015) While each Atlatic state manages southern
flounder in their own waters, based on this life history
information, a multistate cooperative group stock
assessment was used to determine the status of the unit
stock (seehe Stock Statusectionbelow).




Habitat

More information is known about habitat use for southern flounder in estuarine habitats than the
ocean. As southern flounder mature aroundZgeey migrate out of the estuaries and spaw

the ocearbut this migration to ocean spawning grounds is not well understood (Figure 2). No
surveys or largscale fisheries exist for these fish in the ocand thereforgit is difficult to

directly observe where adult southern flounder go afey keave the estuary and what drives their
habitat selection once offshore. The location and/or the number of offshore spawning ground(s) is
currently unknowrfMidway and Scharf 2012bhough research is currently underway to determine
these locations and migratory pathways. Most of the direct examination of southern flounder
habitat use has occurred within estuarine environments where juveniles are easily accessible for
scientific stug (Burke et al. 1991; Fitzhugh et al. 1996; Froeschke et al. 2013)

& 0 km 40

Figure 2. Artst interpretation of the southern flounder life cycle. Image originally printed in Hollensead 2018.

Larval southern flounder are transported into sounds and estuaries during late winter and early
spring by winddriven currentgFigure 2;Taylor et al. 2010and survival is greatly influenced by

a number of variables. Once within the estuary, southern flounder typically settle in low salinity
areas(Burke et al. 1991; Miller et al. 1991; Lowe et al. 201Dgspite the tolerance of young
juvenile southern flounder to various salinities, low dissolved oxygen values have been shown to
inhibit growth of newly settled southern flound@raylor and Miller 2001; Del Tor&ilva et al.

2008) As southern flounder age they can toleratéomged periods of low dissolved oxygen, and

are thought to remain in low oxygen areas as a-{ofide expending energy by moving into other
areas where environmental conditions may not necessarily im(Etige2007)




In addition to water quality influences, bottom
structure and water depth are important drivers of
juvenile southern flounder habitat selectiohhe
presence of sea grass and/or marsh edge has been
shown to have a positive effect on southern flounder
abundance(NafnezJames et al. 2009Furey and
Rooker 2013)xand these structures have been known

to serve as refuge for estuarine juvenile fiffiesoker

et al. D98; Stunz et al. 20025everal studies have
indicated that water depths of less than three feet are
significantly related to southern flounder abundance
(Walsh et al. 1999; Furey et al. 2013; Froeschke eDaBRPotentially, the use of shallow near
shore areas by southern flounder during their juvenile period increases survivorship by protecting
individuals from predator@vanderson et al. 2004lowever, southern flounder overwinterimg

the estuary may select deeper waters or move to higher salinity areas near ocean inlets where
environmental conditions are more stable during winter mdhtbldensead 2018)foradditional
information on how habitat and water quality affect southern floundethedecosystem and
Fishery Impactsection

Reproduction

Southern flounder migrate out of North Carolina estuaries fromQuidber to mieNovember to
spawn(Hollensead 2018)No direct observation of spawning has been observed in the wild, but
laboratory experiments have been condutbeguantify southern flounder fecundity (number of
eggs) and fertilization succe@&atanabe et al. 2001)

In North Carolina, 50% of females are considered mature by 16 inches TL and ag¢§idaay
and Scharf 2012)This length at maturity is larger
than what has been reported in Florida (8.4 inches
TL; Topp and Hoff 197pand the Gulf of Mexico (12
inches TL;Corey et al. 2017)indicating a potential
shift in lengthatmaturity the further south the
species occur@.ee et al. 2018)

Age andGrowth

Growth rate and lengtht-age in North Carolina are
highly variable for southern floundéfitzhugh et al.
1996) Juvenile female southern flounder exhibit &
higher growth rate than male southern flounde
(Midway et al. 201pand females generally attain a _ _
larger maximum sizeompared to malg§ischerand ~ The otoliths or ear bonesf fish are
Thompson 2004)In North Carolina, the maximum ~ Us@ for balance. Researchers us
observed age is older for females at nine year Otoliths to age fish much likeounting
compared to six years for males and maximur fiNgsof atree.

observed length was 33 inches TL fiemales and 20
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inches TL for male¢Lee et al. 2018 More age and growtinformationis in the annuaSouthern
FlounderFMP Update

PredatoiPrey Relationships

Southern flounder are bottom dwelling, ambush predators that use thegireucoloring to
camouflage themselves in order to opportunistically feed on a wide range of prey @pexies

1995; Arrivillaga and Baltz 1999 Young juvenile southern flounder generally eat small
invertebrate specig&llis 2007) before shifting to a diet made up of mostly other fish species
(Fitzhugh et al. 1996)n general, the most common prey fish species encountered in adult southern
flounder diets are bay anchovirchoa mitchill), spot(Leiostomus xanthurjisand spotfin
mojarra Eucinostomus argenteusVenneret al. 1990) Some predators of southern flounder
include sandbar sharkCdrcharhinus plumbeuysEllis and Musick 2007)and bird species
(Kellison et al. 2000; Hossagt al. 2002)

STOCKSTATUS

For the full2019stock assessment repedeFlowers et al. 2019

Stock Unit Definition

The biological unit stock assumed for the stock assessthwers et al. 2019js based on
multiple tagging studiedRoss et al. 1982; Monaghan 1996; Schwartz 1997; Craig and Rice 2008)
genetic studiegAnderon and Karel 2012; Wang et al. 201&hd an otolith morphology study
(Midway et al. 2014)all of which provide evidence of a single stock occurring in waters of North
Carolina,South Carolina, Georgia, and the east coast of Florida.

Assessment Methodology

Landings and dead discards were incorporated into a quantitative model that estimates both
historical and current population sizes and harvest rates. Landings and deads digmard
available from the commercial and recreatidislenies Eight fisheryindependent surveys were

also inpusinto the modelincludingrecruitment indices from Northatolina, $uth Carolina, and
Florida and adult indices from North Carolina, SoG#rolina, GeorgiaandFlorida, and a near

shore ocean survey from Cape Hatteras, North Carolina to Cape Canaveral, Florida.

When considering population size and lgegn viability, stock assessments most often use a
measure of female spawning stockbiesn®a t o det er mine the popul atio
stock biomass includes female fish that are mature and capable of producing offspring. Fishing
mortality, abbreviated &5, is a measure of how fast fish are being removed from the population

by thedifferent fisheries. Removals include those fish that are kept and those that are discarded
dead or die after release.

The stock assessment 6s c 8SBand fishing martality 7afes veeset i1 mat
compared to levels that are consideredtasnable. These sustainable levels are based on
established reference points that include a target and threshold. The threshold is the minimum level
required for sustainability and when that level is achieved, the stock is considered Hdwadthy.
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targetis a level thaprovidesabuffer tominimize risk and increases the probability of successfully
rebuilding the stocKf current femaleSSBis less than the threshold for biomass, the stock is said
to be overfished. If the current
harvest rate is greater than the
associated  threshold, the
- current rate of removals is too
e R i radhiilh: oeiom e high and overfishing is said to
SSB -2SD be occurring. Overfishing is the
state of removing fish at an
unsustainable rate that will
ultimately reduce the female
spawning stock biomass and
result in an overfished stock.

SSB (metric tons)

Current Stock Situs

Results show that SSB has
decreased since 2006 (Figure
3) and recruitment, while

Figure 3. Predicted female spawning stock biomass (SSB) from the variable among years, has a
run of the ASAP model, 1982017. Dotted lines represent + generally  declining trend
standard deviations (SD) of the predicted values. (Sou (Figure 4). Fishing mortality
Flowers et al. 2019)

did not exhibit much inter
annual variability and suggests
a decrease in the last year of the
time series (Figure 5).

The model estimated a value of
0.35 forFszse (fishing mortality
target) and a value of 0.53 for
F25% (fishing mortality
thresholgd Figure 5) The
estimate of SS&w (target) was
5,452 metric tons and the
estimate of SSBy (threshold)
was 3,900 metric tonfFigure
3).

Recruits (000s of fish)

The level of femaleSSB that
represents the minimum level of
Figure 4. Predicted number of recruits (thousands of fish) from the sustainability fo_r southern
base run of the ASAP model, 198®917. Dotted lines flounder was estimated at 8.6
represent + 2 standard deviations (SD) of the predicted million pounds. The stock
values. (Source: Flowers et al. 2019) assessment estimate of female
SSB for southern flounder in
2017 was 2.3 million pounds.
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Because the current (2017)
estimate of femal&SBis
below the threshold
reference point, the stock
is considered overfished
(Figure 3) The probability
that the 2017 estimate of
SSB is below the threshold
value is 100%.

e T F +28D
...... F -2SD = == [35% (Target)
_E?ZE'% (Threshold)

ik
o

Fishing Mortality
>

e
o

The assessment model
estimate thatF can be no
greater than 0.53 for a

sustainable southern
flounder population. The

Figure 5. Predicted fishing mortality (F) rates (numbeesghted, ages current (2017) estimate of
2i 4) from the base run of the ASAP model, 168917. Dotted F from the stock

lines represent = 2 standard deviations (SD) of the predi assessment was 0.91,
values. (Source: Flowers et a01D) which is above the

threshold- reference point
(Figure 5) Because the
current (2017 is above the threshold, overfishing is occurrilige probability the 201F is
above the threshold value is 96%.

Projections

Calculations were made to determine the reductions in total catch necessary to end overfishing and
to reach the fishing mortajitthreshold andarget. Additionally, a series of projections were
performed to examine future stock conditions under various management scenarios. The
calculations of percent reductions indicate thahiaimum of a31% reduction in total catch
(landings tus discards from all fleets) would be requitecend overfishingHowever, while this
reduction is sufficient to end overfishing in two years, it is not sufficient to rebuild SSB to meet
the 10year schedule to end the overfished status (Figure

Projections were also carried out to determine the fishing mortality and the associated reduction
in total catch necessary to end the overfished status and to reach the SSB target within 10 years
(by 2028, assumingnanagemenimposed regulations beginning in 2@). The projections
indicate that arF equal to 0.34 and a 52% reduction in total catch is needed to reach the SSB
threshold by 2028 and end the overfished status (FiQurEo reach the SSB target by 2028,

needto be lowered to 0.18 and total catdeds to be reduced by 72% (Figugg
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Figure 6. Projections of spawning stc
biomass (SSB) related to fishi
at a level to end overfishing

~——&—Fish at Ftarget the required tweyear period

==& Fish at Fthreshold Note: SSB does not rebu
= == SSBF35% (Target) within required teryear time
=SSBF25% (Threshold) period. (Source: Flowers et &

Spawning Stock Biomass
(metric tons)

Figure 7. Pedicted future spawnin
stock biomass (metric ton
assuming the fishing mortali
value necessary to end
overfished status by 202
(indicated by vertical red line
(Source: Flowers et al. 2019
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Figure 8. Predicted future spawni
stock biomass (metric ton
assuming the fishing mortali

——e— Projected SSB (F=0.18) value necessary to reach

— — SSB35% (Target; F=0.18) SSBTarget by 2028 (indicate

by vertical red line). (Sourc

Spawning Stock Biomass
(metric tons)
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